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A QUANTITATIVE EXTENSION OF HEIDER’S THEORY OF 
COGNITIVE BALANCE APPLIED TO INTERPERSONAL 


PERCEPTION AND SELF-ESTEEM: 


WILLIAM M. WIEST 
Reed College 


Theories of cognitive balance (with the partial exception of Osgood & Tannen- | 
baum’s congruity model) assume only dichotomous measurement of relations 
among elements. To eliminate this restriction, a quantitative extension of Heider’s - 
theory is presented that enables systematic treatment of cognitive structures. 
in which all relations among elements are continua rather than dichotomies. 
Sociometric-like ratings of classmates by 415 children (Grades 5, 6, and 7) sup- 
port the quantitative model’s prediction that (a) the magnitude and sign of cor- 
relation between §’s feeling toward a set of acquaintances, and his perception of 
a focal person’s evaluation of these same persons, is a linear function of S’s_ . 
attraction to the focal other (p < .0001), and (b) the extent to which S believes .. 
his evaluations of others are reciprocated by them is a positive function of his 
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self-esteem (p < .0005). 


ro: theoretical formulations by the- 
orists such as Abelson and Rosenberg 
(1958), Cartwright and Harary (1956), 
Festinger (1957), Heider (1946, 1958), Mc- 
Guire (1960a, 1960b), Newcomb (1953, 
1961), and Osgood and Tannenbaum (1955) 
focus attention upon the relative congruity 
or consistency among a person’s cognitions. 
While these formulations differ from one 
another both in rigor and in the types of 
situations to which they typically are ap- 
plied, they agree in emphasizing the inter- 
dependence among elements of a cognitive 
structure. Each theory defines certain sets 
of relations among cognitive elements as 
balanced, congruous, consistent, or conso- 
nant, and each postulates that states of 
imbalance tend to become resolved into 


1 This paper is adapted from a dissertation sub- 
mitted to the University of California, Berkeley, 
in partial fulfillment of the requirements for 
the degree of Doctor of Philosophy. Abbreviated 
reports of Study I and of Study II were presented 
at the 1963 annual meetings of the American 
Psychological Association and the Western Psycho- 
logical Association, respectively. The author is 
especially grateful to M. Brewster Smith, chair- 
man of the doctoral committee, for his support and 
advice in every phase of the study; John A. 
Clausen and Edward E. Sampson also offered 
valuable assistance. The personnel and children 
of the Berkeley school system are thanked for 
their role in making the study possible. 


balanced states. Data from a wide variety 
of settings attest to the predictive power 
of these theories of cognitive consistency 
(Brehm & Cohen, 1962; Burdick & 
Burnes, 1958; Cohen, 1960; Horowitz, 
Lyons, & Perlmutter, 1951; Jordan, 1953; 
Kogan & Tagiuri, 1958; Morrissette, 1958; 
Newcomb, 1953, 1961; Osgood, 1960; Ro- 
senberg, Hovland, McGuire, Abelson, & 
Brehm, 1960; Runkel, 1956; Sampson & 
Insko, 1964). 

One limitation shared by most theories 
of cognitive balance is that they are re- 
stricted to the special case in which the 
relations among cognitive elements are 
measured dichotomously. While Abelson 
and Rosenberg’s (1958) model and, Cart- 
wright and Harary’s (1956) generalization 
of Heider’s theory make it possible, to de- 
fine the degree of balance of structures 
with more than three elements, these con- 
tributions leave unsolved the problem of 
how to deal with relationships of different 
strength among elements. Osgood and Tan- 
nenbaum (1955), treating some relations 
among elements quantitatively, have made 
a significant initial step toward adequate 
handling of this issue. Some features of 
their model of attitudinal congruity can be 
treated as special cases of the quantitative 
extension of Heider’s theory proposed here. 
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Because current theories of cognitive 
balance lack a clear rationale for defining 
the degree of balance in structures whose 
elements have variable amounts of sim- 
ilarity or attraction (or other relation) to 
one another, they can not reflect accurately 
the degree of balance found in empirically 
measured cognitions. Further, as is true 
of all nonquantitative formulations, these 
theories place severe restriction on the ex- 
tent to which interaction between theory 
and data can aid in the development of 
more powerful scales of measurement. 

To obviate these limitations of nonquan- 
titative theory, a more general model of 
cognitive balance is here proposed. The 
model is designed to explicate a balance 
theory for the general case in which the 
relations among elements in the cognitive 
structures are continua rather than dichot- 
omies. The present formulation focuses pri- 
marily upon structures having no more 
than three relations among the elements. 
However, preliminary theoretical and em- 
pirical attempts by the author to generalize 
the model to a larger number of relations 
(dimensions) appear promising. 

The model is referred to as an extension 
of Heider’s theory because it derives pri- 
marily from Heider’s work and adopts his 
terminology and because of Heider’s ap- 
parent precedence in the explicit statement 
of balance theory. Nevertheless, the model 
is closely related to other theories of cog- 
nitive consistency. 

Several features of Heider’s (1958) the- 
ory relevant to the present formulation 
may be noted. The theory typically deals 
with cognitive structures having two or 
three elements—p, a person or perceiver ; 
0, some other person; and x, an impersonal 
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object or thing. While various kinds of re- 
lations among elements can be defined, 
Heider distinguishes two classes—senti- 
ment, or liking relations, L, and similarity, 
or unit relations, U. Each of the relations 
may have either a positive or a negative 
sign. For example, p can either like or dis- 
like o, p can think that o is or is not re- 
sponsible for x, ete. 

While Heider treats L and U relations 
as functionally equivalent, Cartwright and 
Harary (1956) have noted that ~L means 
“dislikes,” the opposite of “likes,” while 
~U generally is understood to mean “not 
related or similar to,” the complement of 
“related to.” The negation of the U relation 
implies the absence of a relation and there- 
fore might better be represented by zero. 
than by a negative sign. The fact that 
negative U relations result in ‘“vacuously” 
balanced structures (Cartwright & Harary,. 
1956) is explicable in terms of the theory 
proposed here. 

The remaining discussion focuses pri- 
marily on the more general affective rela- 
tion, L. Thus, pLo represents the variable, 
p’s degree of attraction to 0, pLx is p’s 
evaluation of x, and oLx is p’s perception 
of o’s feeling toward x. With relations be- 
tween pairs of elements measured dichot- 
omously, the eight p-o-x configurations 
shown in Figure 1 can be generated. Those 
structures with all positive or two negative 
signs are defined as balanced, and those 
with one or three negative signs as im- 
balanced. While Heider (1958, pp. 203, 
206) feels there is some ambiguity in the 
case of three negative relations, the ra- 
tionale provided by graph theory (Cart- 
wright & Harary, 1956) justifies treating 
this case as imbalanced. 
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Fre. 1. Balanced and imbalanced structures for the case of three elements related positively or 
negatively. (The signs between p and o and between p and x represent p’s evaluation of (or more gen- 
erally, p’s relation to) o and x, respectively, and the sign between o and x represents p’s perception of 
the relation between o and x. The three specific liking relations are referred to as pLo, pLx, and oLx.) 
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Because the theory implies that imbal- 
anced states generate forces toward resto- 
ration of balance, fewer imbalanced than 
balanced structures should be observed 
empirically. This hypothesis is strongly 
supported by Kogan and Tagiuri’s (1958) 
study of the perception of interpersonal 
preferences among members of small 
groups, a study in which another person, 
q, substituted for x in the p-o-x triad. 
Studying two balanced structures (Cases I 
and IV in Figure 1) and two imbalanced 
ones (Cases V and VI), these investigators 
found that balanced cognitive structures 
occur far in excess of chance and also in 
excess of the degree of balance of the 
actual preference network. Imbalanced 
structures, on the other hand, occur sig- 
nificantly less often than would be expected 
by chance. 


THE QUANTITATIVE BALANCE MODEL 


In the quantitative version of Heider’s 
theory each relation, pLo, pLx, and oLx, 
is considered a bipolar dimension concep- 
tually independent of the other two. Each 
dimension can be identified with a quanti- 
tative scale measuring the degree of (felt 
or perceived) attraction or antipathy be- 
tween pairs of elements. These three rela- 
tions, taken as variables, are viewed as 
defining a three-dimensional space in which 
each possible point represents a configura- 
tion of values on the three relations (see 
Figure 2). 

Heider’s four balanced structures can be 
seen on the left side of Figure 2, located 
at the four corners of the cube, I, I, III, 
and IV. For example, the corner point 
labeled “I,” represents that configuration 
in which p is highly attracted to both o 
and x and in which o is also perceived to 
have a high degree of liking for x. 

All points in the space that fall along a 
straight line joining any of Heider’s four 
balanced structures, are defined as bal- 
anced. The six possible straight lines that 
can be defined in this manner yield a 
tetrahedron that lies within the cube. The 
exact form and position of the tetrahedron 
is easily seen by examining the right hand 
side of Figure 2, where the tetrahedron is 
portrayed by itself. It is assumed that all 


balanced configurations (points) are on 
the surface of or within the tetrahedron. 
However, the closer a point is to the center 
of the tetrahedron, the more does the char- 
acterization, vacuously balanced, apply; 
this is because approaching the center of 
the tetrahedron is equivalent to approach- 
ing a zero value on all the variables (i.e., 
it is equivalent to approaching the absence 
of any attraction, repulsion, or similarity 
relation among the elements in the struc- 
ture). Points outside the tetrahedron are 
imbalanced, and they are more imbalanced 
the greater their distance from the nearest 
side of the tetrahedron. Thus, the four 
corners of the cube maximally distant from 
the nearest surface of the tetrahedron are 
coordinated to the four imbalanced struc- 
tures of Figure 1. 

Of course, it is of interest to specify those 
points in the space which are balanced 
(or balanced to varying degrees) because 
of the hypothesis that balanced states are 
relatively stable equilibria toward which 
imbalanced configurations tend to move. 
Thus, to postulate that a particular figure 
defines the limits within which all balanced 
structures lie is to postulate that empiri- 
cally measured configurations will tend to 
be contained within these boundaries. In 
short, balance theory in this context pre- 
dicts certain features of the distribution of 
points in the space. 

One method for translating these im- 
plications of the model into empirical op- 
erations yields a set of predictions about 





Vill 


Fic. 2. Three-dimensional space defined by the 
relations, pLo, pLx, and oLx. (The heavy lines 
within the cube represent the six edges of a 
tetrahedron lying inside the cube; examining the 
tetrahedron alone to the right of the cube may 
facilitate seeing the tetrahedron within the cube. 
All balanced configurations [points] are on the 
surface of or within the tetrahedron.) 
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Fic. 3. Hypothetical boundaries of balanced 
points at five different levels of pLx, obtained by 
“shcing” the cube of Figure 2 at five places along 
the dimension, pLx. 


the magnitude of covariation (or associa- 
tion) between any two variables as a func- 
tion of the third variable. Such an inter- 
pretation is illustrated in Figure 3, which 
shows the cube of Figure 2 “sliced” in five 
places along the dimension, pLx. The same 
“picture” would emerge if the cube were cut 
in either of the other two dimensions. 

If empirically measured configurations 
tend to lie within the boundaries hypothe- 
sized for the extended balance theory, then 
the direction and degree of correlation be- 
tween pLo and oLx should be directly related 
to the value of pLx. It is apparent that the 
model in this form can be tested by calcu- 
lating the degree of correlation? between 


*An average difference score, D, or some 
variety of difference score (cf. Osgood, Suci, & 
Tannenbaum, 1957), providing a measure of the 
correspondence between, for example, the pLo 
values and the oLx values at different levels of 
pLx, might appear to be as good a dependent 
variable as the correlation coefficient for purposes 
of testing the model. However, the D index is less 
adequate than a correlation coefficient in a number 
of respects. First, unlike a correlation coefficient, 
the numerical value of D is not independent of 
the unit of measurement. Of more importance is 
the fact that a D index may be low (indicating 
a high degree of correspondence between pLo and 
oLx) under conditions in which a correlation co- 
efficient would indicate no relation between the 
two variables. This could happen, for example, 
if all pLo and oLx data points at a given level 
of pLx fall in the same (or very small) area, 1m- 
plying no (or little) variance on either dimension. 
While this state of affairs might be interpreted 
as indicating a high degree of cognitive balance, 
it is more parsimoniously viewed as a manifesta- 
tion of a simple response set. Such an effect, that 
is, may or may not be determined by tendencies 
toward cognitive balance. In contrast, a correla- 
tion (literally understood as covariation) cannot 
be explained on the basis of simple response 
stereotypy and is therefore better evidence for 
the operation of a higher order set implied by the 
term “cognitive balance.” 


any two variables with the third held 
constant at a number of different levels. 
Thus, the predictions of the model can be 
stated formally as a set of monotonic func- 
tional relations, of which only Case 38 is 
shown graphically in Figure 3; 


Ty lpLo, Dili kale f(oLx), 
2. ‘pix, oLx — f(pLo), 
By Tp omobxe aa f(pLx). 


In verbal translation the notation implies 
that the extent to which the intensity of 
any two relations covaries is a function of 
the third relation. For example (Case 8), 
the more intensely p feels toward x, the 
greater will be the covariation between his 
feelings toward o and his perception of 0’s 
feelings toward x. 

The predictions can be stated more rigor- 
ously, if the measuring instruments war- 
rant, as a set of corresponding linear equa- 
tions; 


1. rpro, pix = k + w(oLx), 


oe TpLx, oLx = k = w(pLo), 
os TpLo, oLx = k ae w(pLx), 
where k = some constant (k — 0 if the 


implications of the model are taken liter- 
ally) and w = a weight whose value de- 
pends upon the scale units of the variable 
being weighted (e.g., w = 1 if +1 repre- 
sents the maximum amount of liking and 
—1 represents maximum disliking). Stated 
verbally and with some loss in precision, 
several implications of Equation 3, for 
example, are: (a) The more p likes x, the 
greater will be the degree of positive cor- 
relation between his liking for o and his 
perception of o’s liking for x. (b) The more 
p dislikes x, the greater will be the degree 
of negative correlation between his liking 
for o and his perception of o’s liking for x. 
(c) If p feels indifferent toward (neither 
likes nor dislikes) x, there will be no re- 
lation between his liking for x and his per- 
ception of o’s liking for x. 

The more rigorous version of the model 
(as a set of linear equations) can be tested 
adequately only if rather strong assump- 
tions are made about the properties of the 
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measuring instruments. For example, test- 
ing the prediction of the theory regarding 
the elevation of the curve (value of k) in 
Equation 1, requires at least that the oLx 
scale have a true zero. Likewise, testing 
the theory with respect to the slope of the 
curve (value of w) in Equation 1, requires 
that the oLx scale have equal intervals and 
that its end points define maximum degrees 
of liking and disliking. Whether these as- 
‘sumptions are met by scales currently 
available is discussed more fully in an en- 
suing section. 

Another way of testing the fit of the 
model to empirical data does not depend 
upon determining degrees of correlation. A 
more detailed statement of assumptions re- 
garding the properties of the “tetrahedron 
model” would make it possible to construct 
a procedure for indexing the degree of 
balance of each possible point in the three- 
dimensional space. Such an index of the 
degree of balance of a structure could be 
given a relative frequency (likelihood) in- 
terpretation as suggested by Cartwright 
and Harary (1956), an interpretation in 
accordance with the assumption that im- 
balanced points are avoided and thus oc- 
cur less frequently than balanced ones. If 
such a formula were constructed, and a set 
of operations carried out to associate a 
number with each possible point (or with 
each of a finite set of subspaces in the 
cube), the model could be tested by noting 
the amount of correspondence between the- 
oretical and observed frequencies in the 
three-dimensional subspaces. It should be 
noted, however, that given the model alone, 
there does not exist a procedure for de- 
termining the theoretical frequencies in the 
subspaces. The model itself specifies noth- 
ing about the frequency distributions of 
the three constituent dimensions, pLo, pLx, 
and oLx, considered separately: That is, 
the model does not predict how much p 
likes o unless the relations between p and 
x and between o and x are given. Therefore, 
the theoretical frequencies are contingent 
upon the shape of the joint (bivariate) 
distributions of at least two of the vari- 
ables. Given one of the three possible bi- 
variate distributions, a frequency “ex- 
pected” on the basis of the quantitative 


balance model could be assigned to each 
subspace in the cube. | 

This particular method of testing the 
model would provide the same information 
about the predictive utility of the model 
as that given by the earlier presented 


‘method based on covariation of any two 


variables at different levels of the third. 
The latter method based on covariation 
appears to be more easily carried out in 
practice and also embodies the possibility 
of stating the model as a set of linear 
equations (or monotonic functions), modes 
of representation that provide a readily 
understandable description of the fit of the 
data to the model. 

Some aspects of the model just described 
may be compared with the theory of atti- 
tudinal congruity proposed by Osgood and 
Tannenbaum (1955). These theorists have 
introduced quantification into their model; 
however, they have quantified only two 
of the three relations in the three-element 
configuration. In Osgood’s (1960) system 
of representing a simple cognitive structure, 
the signs attached to o and x represent a 
person’s attitude toward the person or ob- 
ject, o and x, as measured on 


+ 
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the evaluative scales of the Semantic Differ- 
ential (Osgood, Suci, & Tannenbaum, 1957). 
These evaluative measurements can vary 
from some negative number to some posi- 
tive number. The sign of the line between 
o and x indicates whether the two elements 
are perceived to be closely related to one 
another or in opposition (or in the special 
case they discuss, whether a source, 0, is 
believed to favor or to oppose an idea or 
object, x). The latter relation itself, how- 
ever, is treated as a simple dichotomy; it 
is either positive (associative) or negative 
(dissociative). On this basis Osgood and 
Tannenbaum propose that attitudes toward 
objects are congruent (a) if they are 
equally polarized in the same evaluative 
direction when the objects are related by 
positive assertions or (b) if they are equally 
polarized in opposite evaluative directions 
when they are perceived to be in opposition. 
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How would these definitions of congruity 
be affected by varying the strength of the 
relation between o and x? A_ plausible 
answer is that decreasing the strength either 
of a positive or negative assertion relating 
o and x could only make the definition of 
congruity less certain or more indetermi- 
nate. Such a conclusion is suggested by the 
tetrahedron model. Perhaps Osgood and 
Tannenbaum have deliberately chosen to 
restrict consideration to the special case 
where at least one relation is of maximum 
strength to avoid dealing with cases in 
which predictions are less determinate. 

A suggestion from the work of Osgood 
and Tannenbaum may also be relevant to 
the tetrahedron model. Within the context 
of Osgood’s (1952) theory of meaning, it 
is concluded that there is a tendency for 
attitudes toward (evaluations of) objects 
to become polarized: That is, there is a 
continuing pressure toward polarization 
since extreme, “all or nothing,” “black and 
white” judgments are simpler than more 
refined ones. Applying this reasoning to the 
tetrahedron model, one might hypothesize 
forces directed away from the center of the 
cube and toward its sides. This hypothesis 
implies that attitudes or cognitions that are 
unrelated to one another (forming vacu- 
ously balanced structures) should be rela- 
tively rare, a phenomenon also implied by 
Harary’s (1959) postulated “tendency to- 
ward completeness.” While forces directed 
away from the center of the cube would 
tend to make cognitive elements relevant 
to one another, it is the tendency toward 
cognitive balance that determines the form 
of the relations among these elements. In 
short, two classes of forces might be postu- 
lated, one tending to keep points way from 
the center of the cube (Osgood & Tannen- 
baum’s pressure toward polarization) and 
the other (tendencies toward balance) 
tending to limit the distribution of points 
to certain (balanced) positions along the 
outer surface of the cube. 


APPLICATION OF THE MopEL TO 
Two BrHavior Domarns 


While the quantitative version of Hei- 
der’s balance theory is applicable to a wide 
variety of social psychological problems, 


the empirical studies reported here consti- 
tute essential first steps in providing direct 
and easily interpretable tests of the model. 

The quantitative balance model was 
tested in two related behavior domains: 
(a) perceived interpersonal attraction 
among variously evaluated peers (Study 
I) and (b) perceived reciprocation of liking 
by others toward the self under various 
levels of self-esteem (Study II). 

Study I tested the model in the context 
of p-o-q configurations (where another 
person, q, is substituted for x in Heider’s 
p-o-x triad). The study has features in 
common with previous research (e.g., 
Kogan & Tagiuri, 1958; Tagiuri, 1958) on 
the perception of interpersonal preference, 
with the addition of variable strengths of 
L relations. The specific hypothesis tested 
is that there is a gradient in the degree of 
correlation between a person’s own evalu- 
ative ratings of a set of others and the 
liking he perceives each of these others to 
feel toward (or to “receive from’) various 
focal persons—the gradient being a func- 
tion of the person’s attraction to the focal 
person. The hypothesis can be stated as a 
simple monotonic function, Tpro, onq = 
f(pLq), or as a linear equation, rpro , org = 
k + w(pLq), where k and w are defined 
as for Equations 1, 2, and 3 in a preceding 
section. In other words, the extent to which 
a person’s (p’s) liking for a set of others 
(o’s) is correlated with the amount of 
liking he perceives these others (0’s) to feel 
toward some focal person (q), depends 
upon how much he (p) likes the focal per- 
son (q). 

Study II tested the model for p-o-s con- 
figurations where s, the perceiver’s self, is 
considered an element in the cognitive 
structure. Thus, Study II examined Hei- 
der’s (1958, p. 210) assertion that his 
definitions of balanced and imbalanced 
structures require the assumption that p 
likes s (himself): That is, that the per- 
ceiver has high self-esteem. Research by 
Broxton (1963), Deutsch and Solomon 
(1959), Lundy (1956), Pilisuk (1962), and 
Secord, Backman, and Eachus (1964) lends 
support to Heider’s suggestion that a per- 
son’s attitude toward himself is highly rel- 
evant in the context of balance theory. 
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In terms of Heider’s theory one can de- 
scribe four balanced and four imbalanced 
p-o-s triads, analogous to the eight struc- 
tures listed in Figure 1. The structure 
corresponding to Case I in Figure 1 is in- 
terpreted as follows: If p has high self- 
esteem, he should like those whom he sees 
as liking himself. Case III means, if p likes 
himself he tends to dislike o if he thinks 
he is disliked by o. If p genuinely dislikes 
himself he should like those whom he sees 
as disliking him (Case II) and dislike those 
he thinks like him (Case IV). 

Whether these generalizations are valid, 
of course, can be determined only if there 
are persons who truly meet the condition, 
p dislikes s. It is likely, however, that cur- 
rently measured low self-esteem implies a 
great deal of ambivalence about the self 
rather than genuine dislike. Also, the spe- 
cific relation, p dislikes s, is rare or at least 
difficult to conceive, in part because this 
relation is imbalanced. A structure with the 
relation, p dislikes s, is always imbalanced 
if it is assumed that the unit (belonging) 
relation between p and s is positive. 

However, a test of the general hypothe- 
sized relationship between p’s degree of 
liking for s and the correlation (correspond- 
ence) between pLo and oLs—a relation 
derived from the quantitative extension of 
Heider’s theory—does not require persons 
who genuinely dislike themselves; the only 
requirement is to be able to identify reli- 
ably different degrees of pLs. 

In spite of the fact that no fully satis- 
factory conceptualizations of self-esteem 
are available, nor completely adequate 
measuring instruments (Wylie, 1961), 
Study II used a self-esteem scale to meas- 
ure the dimension, pLs. Although it is not 
feasible to locate an indifference point on 
a scale of self-esteem nor even to expect 
that persons scoring low in self-esteem 
genuinely dislike themselves, it is reason- 
able to assume that low scorers have less 
net positive feelings about themselves than 
do high scorers. Thus, the specific hypothe- 
sis of Study II is that the degree of cor- 
relation between a person’s liking for var- 
ious others and his perception of how 
much they like him, varies positively with 
the person’s level of self-esteem. This pre- 


diction can be represented as the monotonic 
1UNCTION, Taro, ols == 7 (Pls), Gr as the 
linear equation, 7pro, ors = & + w(pLs), 
where k and w are defined as in an earlier 
section.® 


Method 


Both Study I and Study II were conducted 
with subjects (Ss)* in elementary and junior high 


*Several general statements identify issues 
that intentionally are not dealt with in these 
studies. First, while it is possible to examine the 
actual network of choices (liking relations) among 
individuals to discover the degree of balance of 
such social structures (Cartwright & Harary, 
1956; Newcomb, 1953, 1961), this is clearly a dif- 
ferent problem from that of ascertaining the de- 
gree of balance of these structures as perceived by 
individuals. Study I and Study II concentrate on 
the perceived or cognized relations among persons. 
Second, it is possible to view the degree of simi- 
larity between perceived and actual social struc- 
tures as defining the “accuracy of social percep- 
tion.” But as Tagiuri, Blake, and Bruner (1953) 
and Cronbach (1955, 1958) have noted, the in- 
terpretation of such derived measures of accuracy 
is fraught with great difficulty. In short, the two 
issues, degree of balance of the actual social system 
and veridicality in social perception are not 
treated further here. Third, neither study at- 
tempts to explicate causal relations among the 
behavioral measures studied. The lack of concern 
with problems of cause and effect in the data is 
not a matter of inadvertence. Balance . theory 
implies only that cognitive structures are stable 
systems in which a change in any part may pro- 
duce changes in other parts. A test of the theory 
does not require a demonstration that any par- 
ticular causal sequence is typical. For example, 
balance theory is noncommittal on the question 
whether perceived agreement typically leads to 
liking or whether it is more typical for hking to 
give rise to perceived agreement. Experimental 
studies (Backman & Secord, 1959; also see Rosen- 
berg, 1960, in a more general context) support the 
view that both processes can occur. The present 
studies examine the degree of balance in naturally 
occurring, nonmanipulated cognitive structures, 
and therefore have no bearing on the priority of 
liking versus perceived agreement. Finally, the 
current studies bypass questions of the causal 
origin of the tendency toward balance. The author 
believes, however, that it may be profitable to 
examine the importance of such antecedent varia- 
bles as social reinforcement history, variety of 
experience, and the current contingencies of rein- 
forcement in the person’s social group. 

“A distinction is made between S, the conven- 
tional symbol for subject, and s, a theoretical term 
designating the perceiver’s self. The fact that Ss 
are elsewhere referred to as p’s merely reflects 
the use of Heider’s term, p, for person or perceiver. 
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school, ;the data consisting of self-esteem scores 
and sociometric-like ratings of class members of 
the same sex. Each S was asked to indicate his 
degree of attraction for every other person in his 
group, his perception of the feelings of these 
persons toward himself, and his perception of the 
liking relations among selected other classmates. 
The latter ratings were obtained via two modes, 
each S responding under one mode only. Mode 1 
required judgments about the attitudes of three 
focal persons (someone p likes, feels indifferent 
toward, and dislikes) toward all of the other class- 
mates. Mode 2 reversed the task, requiring judg- 
ments of how everyone else in the class feels 
toward ‘the three focal persons—a well-liked, a 
neutral, and a disliked other. Within each sex 
and grade level approximately one half of the 
Ss performed under Mode 1 and one half under 
Mode 2. 

Each §$’s self-esteem was assessed both by a 
self-descriptive instrument and by teacher’s rat- 
ings of certain behaviors. 

Subjects. A total of 415 Ss (197 boys and 218 
girls) from 14 classrooms was drawn from Grades 
five, six, and seven. The classes were obtained 
from ‘five different public schools, representing 
considerable variation in socioeconomic status. 
Each classroom contributed approximately 30 Ss; 
however, because the average enrollment in each 
class was 34 (range 30-38) the average boy or 
girl rated approximately 16 classmates (the av- 
erage number of persons of the same sex in the 
group, 17, minus 1, the child himself). 

Variables and Instruments. Four separate sets 
of responses were taken in Parts A, B, C, and D 
of a questionnaire. Part A, designed to measure 
each ‘8’s evaluation of all other classmates—pLo*— 
confronted each child with a list of the names of 
all clagsriates of the same sex and a 7-point rating 
scale with two extreme end points defined as “like 
very YWtich” and “dislike very much.” The mid- 
point of the scale was defined as “no feeling” and 
“neither like nor dislike.” The other 4 points on 
the scale were also verbally defined. 

Part B,’a measure of each S’s perception of the 
degree’ to which he is liked by each relevant 
classmate—oLs—consisted of the same list of 
names and a similar rating scale phrased to evoke 
the appropriate judgments. 

Part C, a 50-item Self-Esteem Inventory (SEI: 
Coopersmith, 1959) provided one measure of pLs, 
the degree of liking for the self. A second index 
of self-esteem was a 10-item Behavior Rating 
Form (BRF: Coopersmith, 1959). These two in- 
dexes, one based on self-rating and the second on 
teacher’s ratings, were thought to have potential 
value when used in conjunction to distinguish 


* Because the distinction between o and q is 
relevant only for the ratings in Part D, the pre- 
cise but cumbersome expression, pLo(q) repre- 
senting. a person’s set of evaluative responses 
toward all others in his group, will be replaced by 
the simpler expression, pLo, unless the more ex- 
plicit.expression is required. 


“defensively” high scorers from those with gen- 
uinely high self-esteem. The former, according to 
Coopersmith (1959, p. 87), should describe them- 
selves in quite favorable terms while their ob- 
servable behavior would be indicative of low 
self-esteem. 

Part D, a measure of oLq, the degree of per- 
ceived attraction among various other classmates, 
was composed of the same list of classmates and 
a rating scale phrased to evoke the rater’s judg- 
ment of the liking relation among various other 
persons, o’s and q’s. To restrict the number of 
judgments required of S, three focal persons for 
each S were selected by the experimenter (#) 
to represent widely disparate values on pLo. 
Which three classmates were selected as focal 
persons for a given S depended only on that S’s 
pattern of ratings; thus, the focal persons were 
not the same individuals for all Ss. (This procedure 
resulted in the average child’s having to make 
3 X 15, or 45, judgments rather than the complete 
set of all possible judgments, 16 X 15, or 240.) 
An attempt was made to select as one focal 
person someone whom the child had rated +3 
(like very much), someone to whom he had as- 
signed a zero (neutral), and someone whom he had 
rated —3 (dislike very much). Because not all 
children used the entire range of the rating scale 
in Part A, # selected one classmate S had rated 
highest (H), one he had rated lowest (L), and 
one representing an intermediate (M) value in 
S’s distribution of evaluative ratings.° 

The two modes of making oLq judgments in 
Part D depended upon whether the three focal 
persons were treated as o’s (the perceived source 
of affect—from whom various degrees of lking 
are perceived to radiate) or as q’s (the perceived 
object of liking—toward whom the affective rat- 
ings of others are perceived to converge). All 
judgments were made about how o feels toward 
q, and not vice versa. Thus, Mode 1 required 
each child, p, to judge how he thought each of the 
three selected focal persons, or, ou, and on, felt 
toward the remaining class members, the q’s. 
Mode 2 reversed the task for p; he was required 
to judge how he thought the remaining class 
members, o’s, felt toward each selected focal per- 
son, dz, qv, and qz. 

Derived Measures and Analytic Procedures. 
Because the predictions obtained from the tetra- 
hedron model refer to the structure of cognitions 
within an individual, four intraindividual correla- 
tion coefficients (Pearson 7) were calculated by 
electronic computer for each S (three coefficients 
for Study I and one for Study II). Each co- 
efficient, calculated to three digits, was trans- 
formed to Fisher’s z, (Edwards, 1950) for the 
statistical analysis. 

The correlation coefficients obtained for Study 
I are as follows. For each S, the degree of correla- 


°The three focal persons for each child are 
labeled ox, ow, Ox (or qu, Qu, qr) respectively, 
for the classmate given a high, medium, and low 
rating by § on the evaluative scale of Part A. 
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tion was computed between the ratings he assigned 
to classmates in Part A and his three sets of rat- 
ings in Part D—those with respect to a person 
Low, Medium, and High on pLo. The three re- 
sulting coefficients are designated raz, raw , and Tan , 
respectively. 

For Study II, only one correlation coefficient 
was determined for each S. Ratings assigned in 
Part A, indicating degree of liking for each other 
classmate, were correlated with ratings in Part B 
in which S judged the degree of liking of each 
other person for him. The resulting coefficient, 
ras, Should be positively related to self-esteem 
according to the quantitative balance model. 


Results 


Study I. A simple Subjects X Conditions 
analysis of variance (Edwards, 1950, pp. 
264-302) was performed on the 2z, trans- 
formed correlation coefficients, rar, ‘au, 
and raz, for the entire sample of 415 Ss, 
yielding an F ratio of 190 with 2/414 df; 
p < .0001. Because the design involved 
“repeated measurements,” the mean square 
for Subjects X Conditions interaction was 
the error term used to test the significance 
of the main effect for Conditions—levels 
of pLo(q) (Edwards, 1950; McNemar, 1955; 
Walker & Lev, 1953). The weak form of 
the hypothesis of Study I, that the mean r 
should be an increasing monotonic function 
of the level of pLo, is strongly supported 
by the overall analysis of variance as well 
as by analyses performed separately for 
each of the 28 groups. While the F ratios 
of five groups fail to attain significance at 
the .05 level, four of these have p values 
between .05 and .10 and one has a p value 
between .10 and .20. Of the remaining 23 
groups showing a levels effect significant 
at less than the .05 level, 9 are well beyond 
the .001 level, 5 beyond the .005 level, 4 
beyond the .01 level, and 4 beyond the .025 
level. All but three groups show the pre- 
dicted trend: eee ear Each of 
these involves a single reversal such that 
F41 is slightly larger (from .007 to .032) than 
TAM + 

A graphical representation of the highly 
significant total levels effect for all Ss is 
shown in Figure 4, giving evidence of a 
nearly linear trend from faz to 74x. The 
points are plotted to represent (along the 
abscissa) the average S’s pLo scale values 
for the three selected focal persons. These 


average values, varying only slightly across 
groups and between sexes and modes, were 
—.96, .93, and 2.92. In other words, the 
average level of liking for the three focal 
persons 0;, Ow, and oy, approximated a 
—1, +1, +8 pattern rather than the de- 
sired —3, 0, +3 pattern—the result of a 


-tendency for most Ss to give a greater 


number of positive than negative ratings. 
For comparison, the broken line in Figure 4 
shows the results for a subset of Ss (N = 
56) whose ratings of the three focal others 
on the pLo scale conformed to the “ideal” 
pattern, —3, 0, and +3. 

Very decisive support for the weak ver- 
sion of the hypothesis of Study I can be 
claimed. However, if the hypothesis is 
stated more stringently as a linear equation, 
it is apparent that the elevation of the curve 
is greater and the slope of the curve is less 
than the balance model alone would pre- 
dict. These inferences concerning the fit of 
data to model are not strictly proper, how- 
ever, unless one makes rather strong assump- 
tions about the pLo scale—assumptions 
that are detailed in an ensuing section. 

Comparison of the results for all combina- 
tions of sex and mode revealed a substantial 
difference between Mode 1 and Mode 2 in 
the magnitude of 7 (¢ = 4.65, df = 418, 
p < .0001) but almost identical results for 
the two sexes (f = .23, df = 413). Inspection 
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revealed no slope differences between the 
sexes nor between the two modes. Figure 5 
dramatizes the extent to which the curves 
for the two modes have a similar slope but 
a different elevation. 

Study II. The hypothesis of Study II as 
derived from the extended balance model 
is that there is a positive correlation between 
S’s self-esteem and the measure of con- 
gruency, 2,,,- The latter expresses the 
Fisher transformation of the correlation 
coefficient between S’s liking for a set of 
others (Part A ratings) and the extent to 
which he perceives his feelings to be recipro- 
cated by these other persons (Part B rat- 
ings). 

The two indexes of self-esteem, Cooper- 
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smith’s (1959) SEI and BRF, are signifi- 
cantly (p < .001) related to each other 
(with some nonsignificant variation in this 
relation across groups). Because the correla- 
tion coefficient between the two scales is 
only approximately .40 and because both 
scales have considerably higher reliability 
coefficients than .40 (cf. Coopersmith, 1959), 
it appears that each scale measures a some- 
what different aspect of self-esteem. Such an 
inference reinforced the view that the two 
scales have potential value as joint predictors 
of congruency. However, before employing 
SEI and BRF as joint predictors of con- 
gruency, their separate correlations with the 
congruency index are examined. 

The degree of correlation between congru- 
ency and SEI was calculated for each of the 
28 groups. The variation in these coefficients 
over the 28 groups was not sufficient to re- 
ject the hypothesis that the coefficients are 
from a single population. The mean of the 
correlation coefficients calculated separately 
within each group are extremely close to 
those obtained by calculating one coefficient 
for all boys, one for all girls, and finally one 
for the entire sample as a single group. There- 
fore, only the latter are reported in Table 1. 
All correlations between SEI and congru- 
ency are highly significant (p < .0005) for - 
boys, girls, and all Ss. Visual inspection of 
each scatter plot revealed no evidence of a 
curvilinear relation between SEI and con- 
gruency. Although the correlation between 
SEI and congruency is not of large magni- 
tude, it is in the direction predicted by the 
extension of Heider’s theory and is highly 


TABLE 1 


CORRELATION COEFFICIENTS BETWEEN CONGRUENCY* AND Two M®asurEs or Sptr-Esrerm 
TAKEN SINGLY AND IN CoMBINATION 














Index of self-esteem oe ie Beseeens 
Nb r Nb r nb r 
SEI 196 . 240 218 wae 414 .220 
BREF 170 . 245 186 .077 356 meh 
SEI and BRF (Multiple R) 170 . 292 186 . 224 356 . 234 
SEI + BRF for /Zgnr — Zarr/ < 5 63 244 67 . 253 130 . 226 





* Congruency = z,,, = Fisher transformation of Pearson correlation coefficient between pLo (Part 


A ratings) and oLs (Part B ratings). 


> Unequal Ns derive from lack of BRF scores in two school classes and from nature of selection 


procedure for last index. 
°Z = 50 + 102 = standard score. 
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significant for the entire group (¢ = 4.4, df = 
414, p < .0005). 

Table 1 shows also that BRF is correlated 
significantly with congruency (p = .0075), 
but this relation is accounted for mostly by 
the boys. The sex difference in the correla- 
tion with BRF is highly significant with a 


two-tailed test (p < .001), the correlation . 


between BRF and congruency for the boys 
being as high as that between SEI and con- 
gruency, whereas for the girls it is virtually 
zero. The three mean correlations obtained 
by combining (transformed) correlations for 
all boys’ groups, for all girls’ groups, and for 
all groups of both sexes, yielded estimates of 
r nearly identical with those given in Table 1. 

Combining the two measures, SEI and 
BRF, in a multiple-regression equation 
yielded multiple Rs for boys, girls, and the 
entire sample barely distinguishable from the 
corresponding correlations between con- 
gruency and SEI alone. The relative weights 
or partial regression coefficients expressed in 
standard score form (Walker & Lev, 1953, 
p. 319) of SEI and BRF in predicting con- 
gruency reflect the already noted sex differ- 
ence: That is, for boys the two coefficients 
are nearly equal (.167 and .180 for SEI and 
BREF, respectively) while for girls, the two 
coefficients are quite different (.230 and 
—.033 for SEI and BRF, respectively). 

Another method of combining the two in- 
dexes to predict congruency involved sum- 
ming the two standard scores for those Ss 
whose SEI and BRF scores were not more 
than one-half standard deviation apart, a 
method closely resembling one recommended 
by Coopersmith (1959). The method as- 
sumes that Ss whose SEI and BRF scores 
are in agreement best represent different 
positions on a dimension of genuine self-es- 
teem: That is, such a selection procedure 
should exclude both the “defensively” high 
scorers as well as those whose habitual verbal 
self-descriptions reflect less favorable con- 
ceptions of themselves than their observable 
school behavior indicates. 

For the 130 Ss whose self-descriptions 
agreed with the teacher’s ratings of them, 
the correlation between congruency and 
(Zgnr + Zar) is .226, a significant value 
(p < .005) but one involving no improve- 


ment in prediction of congruency over that 
provided by SEI alone. The scatter plot was 
inspected visually on the chance that there 
might be an unexpected curvilinear relation 
between congruency and this ‘‘refined”’ index 
of self-esteem. No such relation appeared. 


Discussion 


Study I 


For Study I the model’s prediction was 
stated both as an increasing monotonic 
function and as a linear equation, the latter 
statement requiring “stronger” assumptions 
about the properties of the measuring scales. 
These two ways of representing the model 
are designated the “weak” and the “strong” 
versions, respectively. 

The Balance Theory As a Monotonic 
Function. The results of Study I decisively 
support the weak version of the extension of 
Heider’s theory. The expected trend in the 
magnitude of correlation coefficients across 
different levels of pLo is an outstanding 
feature of the results for all groups com- 
bined (as well as being found rather con- 
sistently within the groups considered 
separately) and the statistical significance 
of the results leaves little doubt about the 
reliability of this finding. In concrete terms, 
the more a person, p, likes someone, 0(q), 
the more positive is the correlation between 
p’s evaluation of a set of other persons and 
p’s perception of o’s feelings toward the 
same set of other persons (or p’s perception 
of the feelings of this set of others toward 
q). In other words, a person’s cognitions of 
the relations among others (when these 
relations are measured on at least an ordinal 
scale) tend toward the balanced or con- 
sistent organization implied by the quan- 
titative model. 

The Balance Theory As a Linear Equa- 
tion. The extent to which the results aécord 
with the strong version of the model is 
more difficult to determine; it depends not 
only upon the obtained results but also 
upon whether one can assume that the pLo 
scale has at least the following properties: 
a zero representing a true affective indiffer- 
ence point and polar extremes (+8 and 
—3) representing maximum degrees of lik- 
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ing and disliking, respectively. On the face 
of it, the pLo scale is compatible with these 
requirements. That is, every position on 
the 7-point scale is given a straightforward 
and explicit verbal definition in terms as 
unambiguous as possible. 

The fact that the curve in Figure 4 for 
all Ss appears to be linear and exhibits a 
slope significantly greater than zero can be 
interpreted as confirmation of the model’s 
predictions. But if one applies a more 
rigorous test, the fact that the slope is not 
so great as it is predicted to be can be taken 
as evidence against the model. That is, if 
the quantitative balance model is assumed 
to predict that all cognitive structures are 
balanced,’ then these data might be taken 
to provide another “exception to the rule” 
that Zajone (1960) suggests may become 
increasingly characteristic of research find- 


“The reader is reminded that in the context of 
the present three-dimensional quantitative model, 
any cognitive structure lying within the tetra- 
hedron of Figure 2 is defined as “balanced.” This 
definition, of course, calls many more structures 
balanced than would a strict adherence to Heider’s 
rule as it is interpreted in Figure 2. To the extent 
that balance, in this sense, characterizes S’s entire 
set of measured triadic structures, the data would 
fit the equations given earlier. Any deviation from 
the predicted slope of the line (cf. equations on 
p. 4) could indicate that at least some cognitive 
structures are imbalanced. Specification of: which 
particular triadic structures are imbalanced and 
to what degree would require separate examina- 
tion of each structure. If one wishes to treat the 
entire set of cognitions and/or feelings expressed 
by S in a given content area as a single cognitive 
structure, then the slope of the regression line 
(the value of w in equation 3, p. 4) or the co- 
efficient of correlation between Tpro, org and pLq 
can be interpreted as an index of the degree of 
balance of S’s cognitions in that domain. 

From a somewhat different perspective, one 
might also regard this correlation (balance) co- 
efficient as an index of the reliability (internal 
consistency and precision) of a speaker’s verbal 
behavior. Such a balance coefficient might be use- 
ful to the psycholinguist in describing the course 
of a child’s acquisition of language or in describ- 
ing differences among various language groups. 
Presumably, only a trained logician, taking pains 
to edit his verbal behavior in accordance with 
the rules of formal logic could obtain a balance 
coefficient of +1.00. A child learning to speak 
might display a balance coefficient of only slightly 
greater than zero, while a schizophrenic exhibiting 
“opposite speech” might have a negative coeffici- 
ent. 


ings on consistency theory. In his com- 
parison of attitudinal consistency theories 
(“human nature avoids inconsistency, im- 
balance, or dissonance”) with the earlier 
concept of vacuum in physical science 
(“nature abhors a vacuum”), Zajone (1960) 
notes that in both cases the principle sys- 
tematically accounts for many phenomena 
but that there are too many exceptions to 
consider it a theoretically useful generaliza- 
tion. In the present instance, however, it is 
not completely clear that the discrepancy 
between predicted and obtained slope of the 
curve in Figure 4 should be interpreted as 
an “exception” to the prediction of balance 
theory. It is quite possible, for example, 
that the results obtained are precisely those 
to be predicted by balance theory if in- 
formation were available about some other 
variable in the situation. Such a possibility 
does not imply that the quantitative 
balance theory is so flexible that it can 
apparently “account for’ any data, no 
matter what their pattern. Instead, the 
theory suggests the kinds of variables that 
should be examined for their possible rele- 
vance in improving the fit of any given 
set of data to the model. For example, it 
can easily be shown that the correlational 
data presented in Figure 4 would more 
closely accord with the model’s predictions 
af it were known that the data had been ob- 
tained under a special condition char- 
acterized by a less than maximal value on 
some fourth relevant variable. More spe- 
cifically, it is possible that among the young 
Ss studied (ages 11-15), peers of the same 
sex are simply not very important or 
salient as objects of expressed and perceived 
affect. Indeed, if one adds to the three 
variables in the structure, a fourth, per- 
ceived importance of interpersonal rela- 
tions, it can be shown that the predictions 
of the tetrahedron model are only special 
cases that assume maximally high values 
on a scale of perceived importance (as well 
as on all other relevant variables). If 
perceived importance is minimal (zero), 
the predicted slope of the curve would be 
zero rather than +1. In general, the higher 
the perceived importance, the closer would 
one expect the data to approximate the 
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predictions of the simple three-dimensional 
tetrahedron model. 

There is probably no reason why the 
quantitative balance model cannot be ex- 
tended to accommodate any finite number 
of variables. Perceived importance is offered 
here as only one of several possible ex- 
planatory variables; self-esteem is another 
variable that might act as a moderator 
variable in the same way. Whether incor- 
porating these variables or any others into 
the model actually improves the corre- 
spondence between data and theory must, 
of course, be determined empirically. The 
question would best be answered by direct 
experimental manipulation of those vari- 
ables assumed to be relevant. 

The possibility that measurement error 
is one principal source of the less-than- 
predicted slope of the curves in Figure 4 
should also not be overlooked. In other 
words, the evaluative ratings may be in- 
herently unreliable or may be unstable over 
time; the possibility that the depressed cor- 
relations resulted from reliable fluctuations 
over time in degree of liking is especially 
noteworthy since up to 7 days elapsed be- 
tween the ratings of Parts A, B, and C and 
those of Part D. To what extent the lack of 
perfect cognitive consistency implied by 
the obtained slope of the curves should be 
interpreted as the result of some irreducible 
measurement error or as the result of failure 
to consider other identifiable relevant vari- 
ables in the structure, remains an important 
problem for future research. 

A quite different way to account for the 
smaller-than-expected slope of the obtained 
curve invokes possible weaknesses (other 
than unreliability) of the pLo scale itself. 
For example, it may be that the scale does 
not discriminate finely enough nor extend 
far enough on its positive end—a criticism 
less likely relevant for the negative end of 
the scale because few extremely negative 
ratings occurred. That most Ss manifested 
a favorability response set in rating their 
classmates would tend to reduce the scale’s 
effectiveness in discriminating extremely 
well-liked from moderately well-liked class- 
mates. Those Ss who did distribute their 
ratings over the entire scale apparently re- 


served the highly positive end of the scale 
for those they truly like very much. Such an 
interpretation is supported by the fact that 
74 18 considerably higher for the —3, 0 +3 
Ss than for the total sample at the “same” 
highly positive value of pLo(q) (cf. Fig- 
ure 4). 

A second feature of the data of Study I is 
the greater elevation (larger value of k) 
of the curve than the model predicts. The 
upward elevation of the curve means that, 
given the slope of the line, the correlations 
are more positive than expected. 

The fact that 74, is near zero rather than 
highly negative indicates that persons at- 
tribute merely different rather than opposite 
evaluations to class members they dislike 
most (or like least). Only very slightly 
opposing (negatively correlated) evalua- 
tions are attributed to classmates disliked 
very much (i.e., assigned a value of —3 
on the pLo scale). Also, whereas the model 
predicts that the feelings of an “indifferent” 
person toward others (or toward an “in- 
different” person by others) are perceived 
to be unrelated to a person’s own feelings 
toward these others, they in fact are per- 
ceived to be positively related to his own 
evaluations of others. Even in those in- 
stances in which a classmate explicitly is 
assigned a zero (indifference) rating on the 
pLo scale, 744 = +.10. 

Harary (1959) has described the above- 
noted phenomenon as a “tendency toward 
positivity.” Rosenberg and Abelson’s (1960) 
concept of a “force to maximize potential 
gain and minimize potential loss” as well 
as what McGuire (1960) has labeled “wish- 
ful thinking” are also analogous tendencies 
that sometimes are opposed to balance and 
logical thinking, respectively. 

Perhaps the “positivity effect,” as re- 
flected in the correlations, is a special case 
of the general tendency to assume simi- 
larity with others (Cronbach, 1955, 1958; 
Fiedler, 1958; Fiedler, Warrington, & 
Blaisdell, 1952). According to this view, the 
tendency to assume that others are similar 
to oneself carries over to situations in 
which one is trying to guess how a disliked 
person (or someone neither liked nor dis- 
liked) evaluates a set of others. This tend- 
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ency makes it difficult consistently to take 
the role of a disliked (and presumably dis- 
similar) other person. 

An explanation of the heightened eleva- 
tion of the curve is possible also in terms 
of what DeSoto (1961) has called a “pre- 
dilection for single orderings.” This account 
stems from the common sense idea that it is 
simpler to order objects on only one dimen- 
sion than to order them in many ways. A 
greater amount of effort presumably is re- 
quired to construct, to learn, or to remember 
a set of multiple orderings than a single 
ordering of a set of objects. In the specific 
case at hand, while S is attempting to order 
persons (actually, to rate them) as someone 
else would, his own ordering of the persons 
continually intrudes and presumably dis- 
torts the attempt to order from another per- 
son’s point of view. 

Another possible determinant of the 
greater-than-predicted elevation of the 
curve is that the zero point on the pLo scale 
may not truly represent psychological in- 
difference. It has already been noted that 
Ss do not tend to use the negative end of 
the scale and that the mean rating is very 
close to +1; this may be interpreted as a 
“favorability response set.” Taken by itself 
this interpretation suggests that the psy- 
chological indifference point probably falls 
near +1 and that —3 represents a rather 
extreme degree of disliking. On the other 
hand, it is possible that the mean rating of 
+1 is not the product of a mere response 
set (favorability), but results instead from 
Ss’ genuinely positive feelings toward most 
peers. Such attraction would be of even 
greater magnitude than it appears to be if 
the evidence in Figure 4 is taken literally. 
In fact, if the truth of the balance theory is 
assumed, the evidence in Figure 4 indicates 
that the psychological indifference point 
falls close to —1, the pLo level at which 
7 is zero, and that —3 represents only a 
small degree of disliking. These inferences 
can properly be checked only by further 
research with more highly refined scales. 
For example, a point of affective neutrality 
could be established on an improved pLo 
scale by using other information known to 
be associated with indifference; informa- 
tion on intensity, certainty, or confidence 


(Cantril, 1946; Katz, 1944; Stouffer, 1950; 
Suchman, 1950) or on response latency 
(Osgood et al., 1957) could be used to 
establish empirically a point or region of 
psychological indifference. 

Interaction between Observations and 
Theory. In the two instances just dis- 
cussed—evaluating the results with respect 
to both the slope and the elevation of the 
curve—two main alternative explanations 
are available. The explanatory dilemma is 
such that either one must assume the truth 
of balance theory as one way to establish 
certain properties of the measurement 
scales, or one must make certain assump- 
tions about the measurement scales to 
determine whether and in what respects 
balance theory has been confirmed. This 
explanatory dilemma is, in principle, com- 
mon to all scientific endeavor, and it is re- 
solvable only by what some have called cir- 
cular argument; for the careful investigator 
the result is involvement, not in a “vicious 
circle,” but in a “spiral” of increasing con- 
fidence in both theory and measuring scales 
as each is successively refined in research. 
In the present instance, the strong version 
of the model should be checked more closely 
with measuring scales whose interval size 
and point of origin are more fully estab- 
lished. 

The above dilemma does not arise when 
the weak version of the quantitative balance 
model is evaluated, because the required 
assumption that the pLo scale has at least 
the properties of an ordinal scale (Stevens, 
1950) seems beyond controversy. 

Mode Differences. Another unexpected 
but highly reliable finding of Study I is 
that the judgments obtained under Mode 1 
are more highly correlated than are the 
“same” judgments under Mode 2. Detailed 
examination of the differences in the tasks 
required by the two modes yields at least 
two plausible ways to account for this 
fact. 

If the judgmental task of Part D is 
conceptualized as a two-stage process that 
requires (a) adopting a set (taking the role 
of another person) and (b) making judg- 
ments within the context of the set, and if 
it is assumed that the first process requires 
more information (or energy)—adopting a 
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set implies preparing to make a variety of 
individual judgments—then it can be shown 
that Mode 2 requires not only a greater 
number of acts (changes in psychological 
state) but also a greater number of the dif- 
ficult ones than does Mode 1. Under Mode 
1, S was involved in 3N +8 acts (3 changes 
in set and from within each, N judgments) ; 
each change in set is an act and there are, 
in addition, N acts in each of 3 sets. If the 
average number of others for whom Part D 
judgments were made is 15 (N = 15) then 
Mode 1 required 48 acts. Under Mode 2, S 
performed 2 x 3 x N = 6N acts (3N set 
adoptions and from within each set, a single 
judgment). The specific task under Mode 2 
was to adopt a set, make a judgment within 
that set, adopt a second set, make another 
judgment, etc. until 3N sets had been 
adopted and a judgment made within the 
context of each. Thus if N = 15, Mode 2 
required 90 separate acts—nearly twice the 
number required in Mode 1. Mode 2 also re- 
quired 15 times as many of the presumably 
more demanding acts (adopting a set) than 
did Mode 1. If the more difficult task of 
Mode 2 results in less reliable judgments, 
the correlations for Mode 2 should be lower 
(closer to zero) than the correlations for 
Mode 1 subjects. Were it not for an overall 
“nositivity effect’? noted earlier, the pre- 
sumed greater difficulty of the task under 
Mode 2 (and consequent lower reliability) 
also would result in a curve with lesser 
slope for Mode 2, since both negative and 
positive correlations would be closer to 
zero. Obtaining judgments under both Mode 
1 and Mode 2 in a design that includes 
highly negative positions on the pLo scale 
would provide a test of this hypothesis: 
That is, the functions would cross if Mode 2 
judgments were less reliable than those of 
Mode 1. 

Another explanation of the Mode differ- 
ence derives from the difference between 
perceiving a person as liking (disliking) 
and seeing him as being liked (disliked). 
The task of Mode 1 makes it easy for S 
to forget that he is to rate from another’s 
point of view since, once he has adopted the 
set of another, he is not repeatedly re- 
minded of this orientation while he judges 
how that person feels toward each other 


person in the series. In other words, as the 
series of judgments are made under Mode 
1 the adopted orientation may become 
weaker (because it is not continually rein- 
stated) and its place gradually taken by S’s 
own pervasive orientation. In contrast, only 
one judgment at a time is made from within 
the context of a given set under Mode 2; 
in this case S judges how much a given per- 
son is liked by each of a set of others. Each 
judgment S makes necessarily occurs im- 
mediately after he has adopted the orienta- 
tion of another person; hence S’s own orien- 
tation is less likely to intrude as the primary 
framework within which the ratings are 
made. In short, the conditions of Mode 1 
more easily allow S to lapse into assuming 
similarity (or into manifesting his own sin- 
gle ordering) than do the conditions of Mode 
2. Since increasing either of these disposi- 
tions (assuming similarity with others or 
manifesting one’s own ordering) would pro- 
duce more highly positive correlations 
among S’s ratings, one would predict Mode 
1 correlations to be higher than those for 
Mode 2. 


Study IT 


Only the weak version of the model was 
tested for Study II inasmuch as it seemed 
very unlikely that the pLs (self-esteem) 
scale possessed the required characteristics 
for a test of the strong version: That is, the 
results were evaluated only with respect to 
whether the obtained regression line has a 
slope greater than zero. 

Although the relations among congruency 
and the measures of self-esteem are not 
strong enough to enable efficient prediction 
of individual differences, they do reach high 
levels of statistical significance. That the 
correlations are not higher can be attributed 
in part to relatively undeveloped and in- 
adequately formulated instruments for as- 
sessing self-esteem. 

Concretely, the findings of Study II mean 
that the higher a person’s self-esteem, the 
more positive is the correlation between his 
feelings toward a set of others and his per- 
ception of their feelings toward him. While 
it is true that persons generally like those 
who they think like them and dislike those 
who they think dislike them, the main im- 
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port of Study II is that this generalization 
is most strongly manifested in persons with 
high self-esteem. 

If balance theory is taken seriously, it 
is possible to suggest one reason for the 
relatively low correlations between self- 
esteem and congruency. The fact that the 
mean index of congruency is very high 
(Fae = .74) can be interpreted as evi- 
dence that, on the average, the sample Ss 
hold quite positive conceptions of them- 
selves. The rather marked restriction on 
the range of self-esteem, compared to the 
range of feelings toward other objects or 
persons, could be an important determinant 
of the low degree of measured correlation 
between self-esteem and congruency. 

The relation between self-esteem and 
congruency was found for both measures of 
self-esteem—SEI and BRF. However, the 
correlation with the latter index (that based 
upon observer’s ratings) varies with sex. 
Apparently the behavior of a fifth-, sixth-, 
or seventh-grade boy, as it is observed by 
a teacher, is somewhat related to his feel- 
ings about himself and his perception of his 
relations with peers, whereas this does not 
hold for the sample of girls. 

Several related and rather general theo- 
retical implications of the two studies 
warrant further comment. The first is the 
problem of defining the boundary condi- 
tions within which cognitive balance can be 
expected. A second problem concerns indi- 
vidual differences in what some authors call 
“tolerance for imbalance.” A third involves 
the question of multiple routes to achieving 
balance (alternative methods of dissonance 
reduction) in the context of experimental 
studies of attitude change. 

The findings of both Study I and Study 
II clearly support one of the most important 
theoretical implications of the quantitative 
balance model—that the tendency toward 
balance is strongest when all perceived and/ 
or felt relations are maximally intense. For 
example, the correlation between pLo and 
oLq is maximally high only when p feels 
relatively strongly (intensely) about q. 
This is shown directly for the case of intense 
positive feelings by the data of Figure 4. 
Such a conclusion is also supported by a 
further study by the author (in prepara- 


tion) as well as one by Kanouse (1964). 
The latter studies show that very high levels 
of attitudinal consistency are exhibited in 
attitudes toward controversial social issues 
and public personalities evoking intense 
feelings. For example, those extremely 
favorable toward Albert Schweitzer judge 
Schweitzer’s position as nearly identical to 
theirs on a wide variety of issues including 
abstract art, capital punishment, comic 
books, legalized gambling, movie censorship, 
racial segregation, and the United Nations. 
Conversely, persons extremely unfavorable 
toward Fidel Castro, for example, tend to 
judge his stands as nearly opposite theirs on 
the same set of issues. Positive correlations 
between S’s own views and the assumed 
views of an admired person and negative 
correlations with the assumed views of the 
villain reach average values of .80 and 1303 
respectively. Perhaps these correlations 
could be made even higher with an effective 
experimental manipulation of the intensity 
of S’s attitude toward the persons or issues 
in question. 

The fact that the correlations are not 
typically +1.0 or —1.0 suggests that com- 
plete balance (i.e., balance among all ele- 
ments of an attitude cluster) is a very 
unusual state requiring special conditions. 
Exactly what these special conditions are 
is not yet clear, but the present formula- 
tion suggests that maximally polarized 
values (maximal distance from a zero or 
indifferent point) on all variables in the 
structure are required. Because these rather 
special conditions are rare in naturally oc- 
curring attitude structures (and may be 
difficult to produce experimentally) balance 
theorists have been justifiably cautious in 
speaking of balance as a “tendency” rather 
than a state that is unequivocably char- 
acteristic of an attitude cluster. The 
strength of the quantitative balance model 
in the face of these considerations is that 
it defines just those (perhaps unrealizable) 
conditions under which complete balance 
would be found and, more important em- 
pirically, it predicts the degree of balance 
that will occur under any values of the 
relevant constituent variables (relations). 
Note that under some circumstances the 
prediction made by this model may be 
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simply, “there will be no correlation among 
the ratings.” While predicting the null 
hypothesis is generally uninteresting (and 
even undesirable), it becomes of consider- 
ably greater interest when it is placed in 
the context of a more general set of predic- 
tions (Suppes, 1964). In Study I, for ex- 
ample, such a prediction is simply a special 
case of the general linear equation; the 
special case can be stated, “if pLo is zero 
then there will be no correlation between 
pLq and oLq.” Another example in which 
predicting the null hypothesis is a special 
case of a more general set of predictions 
might be: “if S’s self-esteem is extremely 
low, ‘there will be no relation between 
Tptq » olq @Nd pLo” (cf. Figure 4). That is, 
the line of regression will not have a slope 
greater than zero. 

The findings of both Study I and Study 
II also may have implications for the prob- 
lem of specifying the basis of individual 
differences in what has been called “‘toler- 
ance for inconsistency,” or “tolerance for 
dissonance” (Bem, 19618; Feather, 1964; 
Festinger, 1957; Hovland & Rosenberg, 
1960). It might be suggested that any vari- 
able reliably correlated with individual dif- 
ferences in “tolerance for imbalance or 
inconsistency” should be conceptualized as 
simply another relevant variable in the 
structure moderating the _ relationships 
among other response variables. This treat- 
ment places such additional variables sys- 
tematically within the framework of bal- 
ance theory. For example, Study II 
strongly supports Heider’s (1958) conclu- 
sion that the usual illustrations of balance 
in the p-o-x triad require the assumption 
that p likes himself. Applying an analogous 
conclusion to the more complex structures 
of Study I suggests that Ss with a high 
degree of “tolerance for inconsistency” (Ss, 
that is, whose attitude structures are 
poorly predicted by a balance theory that 
ignores individual differences) may have 
generally low levels of self-esteem. It is 
likely, also, that such Ss have idiosyncratic 
reinforcement histories with respect to the 
verbal behavior in question. If either of 


8 Unpublished manuscript, 1961, titled “Is there 
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these possibilities were true, then treating 
individual differences in self-esteem (or 
degree of socialization) as a fourth variable 
in the structure would significantly increase 
the proportion of variance accounted for 
within the framework of balance theory. 

Whatever their source, observed indi- 
vidual differences in tolerance for incon- 
sistency constitute a problem warranting 
further study. Kanouse’s (1964) attempt to 
relate individual differences in achieved 
balance to several personality measures, as 
well as some of the data on self-esteem in 
Study II constitute useful beginning ven- 
tures. Future research on this question 
should probably consider the trait dimen- 
sion Newcomb (1963, p. 385) has discussed 
as “autism-realism.” This trait may be rele- 
vant to individual differences in tolerance 
for imbalance in view of the likelihood that 
the perception of interpersonal relations (or 
the perception of others’ attitudes in gen- 
eral) may reflect a compromise between 
complete cognitive consistency and the con- 
straints of reality. According to this view, 
one with less than perfect balance is likely 
to be more “realistic” than one who ex- 
hibits completely balanced cognitive struc- 
tures. 

Finally, the proposed quantitative model 
has implications for the well-known obser- 
vation (Heider, 1958, pp. 207-209) that 
there are several ways to eliminate im- 
balance or inconsistency, once it has been 
produced. This issue is of greatest interest 
in the context of studies which attempt to 
produce attitude change by direct experi- 
mental manipulation of variables. For ex- 
ample, Rosenberg and Abelson (1960, p. 
121) following in part an earlier paper of 
Abelson’s (1959), discuss essentially three 
ways of redressing imbalance: (a) changing 
one or more signs, (6) redefining or differ- 
entiating concepts, and (c) ceasing to think 
about the matter. Festinger’s (1957, p. 264) 
somewhat analogous set of three methods of 
reducing dissonance are: (a) changing the 
evaluation of one or more of the elements 
involved in dissonant relations, (b) adding 
new consonant cognitive elements, and (c) 
decreasing the importance of the elements 
involved in dissonant relations. The work 
of other investigators points to other routes 
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including, for example, changing degree of 
perceived choice (Cohen, 1960), “project- 
ing” undesirable traits onto a person simi- 
lar to oneself (Bramel, 1962), and being in- 
credulous (Osgood & Tannenbaum, 1955) 
or not trusting the communicator (Hov- 
land & Weiss, 1951). These are merely a 
few of the numerous possibilities; in fact, 
there should exist at least as many methods 
of reducing imbalance as there are relevant 
variables in the cognitive structure. In other 
words, each dimension in the quantitative 
balance model defines one variable that 
is a potential candidate for change when 
inconsistency is introduced into the system. 
Which variable will actually change or 
whether all variables will change slightly 
probably depends upon a number of factors, 
including the amount of effort required to 
effect change on a given variable (Rosen- 
berg & Abelson, 1960, p. 133). In practice, 
investigators have usually tried to study 
change in one variable at a time, and they 
do so by attempting to block alternative 
routes to reducing imbalance. For example, 
to produce attitude change as a function of 
a persuasive communication, it is neces- 
sary to ensure that S perceives the com- 
municator as trustworthy (Hovland «& 
Weiss, 1951) and the issue as important 
(McGuire, 1960a, 1960b, 1960c), etc. Simi- 
larly, in a choice experiment, to produce 
increased attractiveness of a chosen alter- 
native and decreased attractiveness of un- 
chosen alternatives, it is necessary that S 
feel he had a “free choice” (Cohen, 1960) 
and that S not feel the whole matter is 
really unimportant (Festinger, 1957), etc. 
At this juncture the quantitative balance 
model is useful in providing a rationale 
for the systematic interpretation of the 
variety of possible methods to reduce dis- 
sonance or eliminate imbalance. When more 
sophisticated measurement of these dif- 
ferent variables and their resistance to 
change becomes available it should be pos- 
sible to test more precise predictions. For 
example, given a pattern of experimenter- 
produced changes in one or more inde- 
pendent variables, the model should predict 
which variables are likely to change and 
how much change is expected on each. 


SUMMARY 


The investigation addressed the problem 
of measuring the degree of consistency or 
balance of cognitive structures for the 
general case in which the relations among 
elements in the structures are treated as 
continua rather than simple dichotomies. 
The quantitative extension of MHeider’s 
theory of cognitive balance offered here 
enables systematic treatment of cognitive 
structures whose elements have any degree 
of similarity or attraction to one another. 

The extended balance model was tested 
in two behavior domains: perceived inter- 
personal attraction among variously evalu- 
ated peers (Study I) and perceived recipro- 
cation of liking by others toward the self 
under various levels of self-esteem (Study 
II). Both studies were conducted with 14 
groups of boys and 14 groups of girls in 
School Grades five, six, and seven. Each of 
the 415 children in the sample provided the 
following data: self-ratings on a self-esteem 
inventory, a series of sociometric-like judg- 
ments indicating degree of liking for all 
classmates, perception of the extent to which 
he is liked by each peer, and perception of 
the liking relations among selected class- 
mates. The last named judgments were 
obtained via two modes with a given S 
performing under only one mode. Mode 1 
required judgments about how three focal 
persons (a well-liked, a neutral, and a dis- 
liked classmate) felt toward the remaining 
classmates, and Mode 2 required judgments 
about how each other person in the class 
felt toward the three focal persons. 
Teacher’s ratings of pupil behavior related 
to self-esteem were also obtained. 

Implications regarding intercorrelations 
among particular sets of S’s judgments were 
deduced from the quantified version of 
Heider’s theory. In Study I the theory 
predicted a gradient in the degree of cor- 
relation between S’s own evaluative rat- 
ings of a set of others and the ratings he 
perceived radiating from or converging upon 
the three focal persons, the gradient being a 
function of S’s attraction to each focal per- 
son. For Study II the theory predicted that 
the degree of correspondence between §’s 
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liking for various others and his percep- 
tion of how much they liked him, varied 
positively with S’s level of self-esteem. 
These predictions were confirmed at very 
high levels of statistical significance for 
both studies. 

Study I revealed that the perceived pre- 


ference relations among others are char- 


acterized by a high degree of balance as 
predicted by the quantitative version of 
Heider’s theory but that the degree of bal- 
ance is less than perfect; this result is dis- 
cussed as possibly reflecting the moderating 
effects of other relevant variables. Corre- 
lations among sets of judgments were also 
generally more positive than predicted by 
the theory—a result consistent with the 
presumed operation of a “positivity tend- 
ency.” No difference between the sexes ap- 
peared, but a striking difference was found 
between the judgmental modes; the intra- 


individual correlations were more positive 
in Mode 1 than in Mode 2, a finding dis- 
cussed in terms of certain structural differ- 
ences between the two modes. 

Study II demonstrates that the extent to 
which a person perceives that his feelings 
toward others are reciprocated varies posi- 
tively with his level of self-esteem. This 
relation is the same for both sexes when a. 
self-rating device is used to assess self- 
esteem. 

Implications of the model and the find- 
ings for several kinds of research problems 
are discussed. The model suggests new and 
more highly differentiated hypotheses, and 
it contributes to the possibility of develop- 
ing better measuring scales. It is concluded 
that the quantitative extension of Heider’s 
theory and the method proposed for testing 
the theory are effective media in which to 
study properties of cognitive balance. 
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